Light-Regulated Protein Kinases Based on the CRY2-CIB1 System.
Optogenetic approaches enable the control of biological processes in a time- and space-resolved manner. These light-based methods are noninvasive and by using light as sole activator minimize side effects in contrast to chemical inducers. Here, we provide a protocol for the targeted control of the activity of protein kinases in mammalian cells based on the photoreceptor cryptochrome 2 (CRY2) of Arabidopsis thaliana and its interaction partner CIB1. Blue light (450 nm)-induced binding of CRY2 to CIB1 allows the recruitment of a chimeric cytosolic protein kinase AKT1 to the plasma membrane accompanied with stimulation of its kinase activity. This protocol comprises the transient and stable implementation of the light-regulated system into mammalian cells and its stimulation by blue light-emitting diodes (450 nm) irradiation as well as analysis of the light-activated AKT1.